Cholesterol homeostasis and autophagic flux in perifosine-treated human hepatoblastoma HepG2 and glioblastoma U-87 MG cell lines.
Perifosine exerts an antiproliferative effect on HepG2 and U-87 MG cells and also interferes with the transport of cholesterol from the plasma membrane to the endoplasmic reticulum (ER). Recently we demonstrated that exposure of U-87 MG cells to perifosine causes an accumulation of autophagosomes. We have now expanded the study to establish the molecular mechanism by which perifosine interferes with the autophagic process. Using transmission electron microscopy, we report that the treatment of HepG2 and U-87 MG cells with perifosine causes an intense cytoplasmic vacuolization identified as autophagic vesicles. The accumulation of autophagosomes induced by perifosine is due to a blockage of the autophagic flux, thereby affecting cell proliferation. Perifosine also provokes a differential ER stress response in the HepG2 and U-87 MG cell lines. We have also demonstrated a relationship between the deregulation of cholesterol transport and the inhibition of the autophagic flux prompted by perifosine. Thus our findings clearly demonstrate that perifosine impairs the autophagic flux in HepG2 and U-87 MG cells, which is related to defects in intracellular cholesterol transport. Our study is relevant for anticancer therapy because tumour cells exhibit autophagy as a pro-survival mechanism. Further research to identify the precise mechanisms of autophagy maturation and the role of cholesterol may provide new insights into the antiproliferative action of perifosine.